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(54) ALIGNMENT DEVICE AND PROJECTION ALIGNER USING THE SAME 
(57)Abstract: 

PURPOSE: To automatically fit an alignment means 
and a processing parameter without measuring a 
vernier mark for error inspection by a method wherein 
the dispersion of a measuring operation is used as a 
characteristic quantity which is related to the 
accuracy of the measuring operation when the 
alignement means and the processing parameter are 
changed. 

CONSTITUTION: A wafer alignment mark WM for a 
shooting operation to observe a wafer W is fed to a 
position under the optical axis of a projection optical 
system 1 1 by means of a wafer stage 114; it is held in 
a position which can be observed by means of an 
image sensing device 19. Then, the wafer alignment 

mark WM is irradiated with light from an HeNe laser in an illumination light source 12. A 
measuring parameter is optimized; a set of optimum parameters as a first alignment 
means is held. Then, it is changed over to an illumination by halogen light from an 
illumination light source 13; a measuring parameter as a second alignment means is 
optimized again. The variance of the two sets of parameters are compared, and the one 
with variance value is selected. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation of the alignment mark prepared on the body side is carried out on an 
image pick-up means side through projection optics. When performing relative alignment of this 
body and this image pick-up means using the signal acquired from this image pick-up means, A 
detection means detects this alignment mark. While determining the parameter of the 1 st alignment 
means based on change of the characteristic quantity of this mark signal acquired by changing a 
processing parameter to the mark signal acquired at this time, the 2nd alignment means detects the 
alignment mark on this body side. The parameter of this 2nd alignment means is determined from 
change of the characteristic quantity of this mark signal acquired by changing a processing parameter 
to the mark signal acquired at this time. Alignment equipment which determines the processing 
parameter of the mark signal concerning the alignment means chosen based on the characteristic 
quantity concerning this 1st and 2nd alignment means, and is characterized by performing alignment 
using the this chosen alignment means and the selected processing parameter. 
[Claim 2] Image formation of the alignment mark prepared on the wafer side is carried out through 
projection optics on the image pick-up means side which took the reticle and the synchronization. 
Relative aligimient of this wafer and this image pick-up means is performed using the signal 
acquired from this image pick-up means. When carrying out projection exposure of the pattem on a 
reticle side on this wafer side according to this projection optics, A detection means detects this 
aligimient mark. While determining the parameter of the 1 st alignment means based on change of the 
characteristic quantity of this mark signal acquired by changing a processing parameter to the mark 
signal acquired at this time, the 2nd alignment means detects the alignment mark on this wafer side. 
The parameter of this 2nd alignment means is determined from change of the characteristic quantity 
of this mark signal acquired by changing a processing parameter to the mark signal acquired at this 
time. The projection aligner which determines the processing parameter of the mark signal 
concerning the alignment means chosen based on the characteristic quantity concerning this 1st and 
2nd aligimient means, and is characterized by performing alignment using the this chosen alignment 
means arid the selected processing parameter. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention measures the location relevant to the shot field on a 
semi-conductor wafer and carries out alignment of each shot in the step-and-repeat type projection 
aligner for the manufacturing installations of a semiconductor device about the alignment equipment 
with which two or more fields on a body are carried out a desired location, and it carries out 
alignment (alignment) to order, and the projection aligner using it especially, it is suitable. 
[0002] 

[Description of the Prior Art] It is proposed [ that the alignment equipment which carries out 
alignment of the reticle to the shot field on a semi-conductor wafer in the step-and-repeat type 
projection aligner for semiconductor device manufacture, i.e., a stepper, is more various than before, 
and ]. 

[0003] For example, in JP,63-232321,A, these people only measured the location about the shot field 
on a wafer, and have proposed the extremely excellent alignment equipment which can carry out 
alignment of all the shot fields on a wafer to the location relevant to a reticle with high precision. 
[0004] 

[Problem(s) to be Solved by the Invention] Generally a semiconductor device is created through 
multiple processes. For this reason, it changes [ that an optical operation of an alignment mark is 
various, and ] with change, thickness, etc. of the covering of the matter of a wafer substrate, an 
alignment mark level difference, and sensitization material (resist) for every process. 
[0005] By the conventional alignment approach, in order to cope with this, it has two or more 
alignment means, and it corresponded by choosing these suitably and inputting the processing 
parameter in detection of an alignment mark by immobilization or the manual. It had not been it not 
only having great time amoimt in selection of an alignment means, or selection of an alignment 
parameter, but having chosen the not necessarily optimal alignment means and the optimal alignment 
parameter for this reason. 

[0006] By setting up an alignment means, an alignment parameter, etc. appropriately, even if this 
invention passes through various processes, it detects the alignment mark on a wafer side with high 
precision and efficiently, and it aims at offer of the suitable alignment equipment especially for the 
projection aligner of a step-and-repeat mold when alignment of a reticle and a wafer can be 
performed with high precision, and the projection aligner using it. 
[0007] 

[Means for Solving the Problem] The alignment equipment of this invention carries out image 
formation of the alignment mark prepared on the body side on an image pick-up means side through 
projection optics. When performing relative alignment of this body and this image pick-up means 
using the signal acquired from this image pick-up means, A detection means detects this alignment 
mark. While determining the parameter of the 1 st alignment means based on change of the 
characteristic quantity of this mark signal acquired by changing a processing parameter to the mark 
signal acquired at this time, the 2nd alignment means detects the alignment mark on this body side. 
The parameter of this 2nd alignment means is determined firom change of the characteristic quantity 
of this mark signal acquired by changing a processing parameter to the mark signal acquired at this 
time. The processing parameter of the mark signal concerning the alignment means chosen based on 
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the characteristic quantity concerning this 1 st and 2nd alignment means is determined, and it is 
characterized by performing alignment using the this chosen alignment means and the selected 
processing parameter. 

[0008] Moreover, the projection aligner of this invention carries out image formation of the 
alignment mark prepared on the wafer side through projection optics on the image pick-up means 
side which took the reticle and the synchronization. Relative alignment of this wafer and this image 
pick-up means is performed using the signal acquired from this image pick-up means. When 
carrying out projection exposure of the pattern on a reticle side on this wafer side according to this 
projection optics, A detection means detects this alignment mark. While determining the parameter 
of tfie 1 st alignment means based on change of the characteristic quantity of this mark signal 
acquired by changing a processing parameter to the mark signal acquired at this time, the 2nd 
alignment means detects the alignment mark on this wafer side. The parameter of this 2nd alignment 
means is determined from change of the characteristic quantity of this mark signal acquired by 
changing a processing parameter to the mark signal acquired at this time. The processing parameter 
of the mark signal concerning the alignment means chosen based on the characteristic quantity 
concerning this 1 st and 2nd alignment means is determined, and it is characterized by performing 
alignment using the this chosen alignment means and the selected processing parameter. 
[0009] 

[Example] Drawing 1 is the important section schematic diagram of the projection aligner for 
semiconductor device manufacture (stepper) which used the alignment equipment of this invention. 
[0010] In this drawing, R is a reticle, and the electronic-circuitry pattern is formed on the field, and it 
is supported by the reticle stage Rl . Reticle R is illuminated by the illumination system 101 with 
exposure light. W is a wafer (body), and it is formed in a part of the front face so that the wafer 
alignment mark WM for location detection may become parallel [ one side ] to the location detection 
direction. 

[001 1] It is a XYZ stage (stage), and 1 14 is laying Wafer W and is movable to the XY direction and 
a Z direction. 1 1 is projection optics and is carrying out contraction projection of the circuit pattern 
on the Rth page of a reticle on the Wth page of a wafer. 

[0012] In this example, the exposure light irradiated from the illumination system 101 illuminates 
the reticle R in which the electronic-circuitry pattern was formed, and carries out projection exposure 
of this electronic pattern at the wafer W laid in the stage 114 through projection optics 1 1 . 
[0013] In this example, relative alignment of Reticle R and Wafer W is performed as follows in 
advance of this exposure actuation. 

[0014] In drawing 1 , the oscillation dominant wavelength is 612nm in the source [ according 7 13/ 
to a halogen LGT ] of the illumination light for alignment according [ the oscillation dominant 
wavelength ] to 632.8nm in the source of the illumination light for alignment according [ 12 ] to 
HeNe laser. These sources 12 and 13 of the illumination light are changed by operating shutters 14 
and 15 by tums according to the surface state of the wafer mark WM. 

[0015] It reflects by the mirror 1 15 (1 16) and the flux of light from the source 12 of the illimiination 
light (13) illuminates the wafer alignment mark WM currently formed in the wafer W laid in the 
stage 114 through a beam splitter 16, a mirror 1 8, and projection optics 1 1 . The wafer alignment 
mark WM consists of what arranged the mark (a bar mark, WMl -WM4) of the shape of two or more 
bar at equal intervals as shown in drawing 2 (A). 

[0016] The flux of light reflected by the wafer alignment mark WM reaches a beam splitter 16 
through projection optics 1 1 and a mirror 1 8 again, penetrates a beam splitter 16, and forms the 
image of the wafer alignment mark WM in the image pick-up side of image pick-up equipment 19 
through the image formation optical system 1 7. Photo electric conversion of the image of the wafer 
alignment mark WM was carried out with image pick-up equipment 1 9, and the electrical signal has 
been acquired. 

[0017] Each above element 12 (13), 14 (15), and 1 15 (1 16), 16, 18, 17 and 19 constitute an element 
of a detection means from this example. 

[0018] 1 10 is A/D-conversion equipment and changes into a two-dimensional digital signal train the 
image of the wafer alignment mark WM by which photo electric conversion was carried out with 
image pick-up equipment 19. Ill integrates each pixel value from A/D-conversion equipment 1 10 in 
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the right-angled direction (in this case, the direction of Y) in the direction (in this case, the direction 
of X) which detects a wafer alignment mark location in each of the processing window Wk (k=l-12) 
set as the location where the plurality of the wafer alignment mark WM as been addition equipment 
and shown in drawing 2 (B) differs, and is the 1 -dimensional digital signal train Sk. (x) is obtained. 
Window Wk which set the pixel data value on an image memory to P (X, Y) They are Ykl 
<=Y<=Yk2, then Sk about the range of the direction of Y. (x) is [0019]. 
[Equation 1] 

^k2 

S), (x) = 2 P (X, Y) (1) 

It is expressed. 

[0020] As shown in drawing 2 (B) in fact, they are 12 windows Wk. It sets up and is each window 
Wk. The digital signal train as related and shown in drawing 2 (C) has been acquired. 
[0021] In the image generally picturized, as for the edge signal part of the wafer alignment mark 
WM, contrast changes rapidly compared with other parts. For this reason, it is the digital signal train 
Sk. Since the contrast of a right-angled direction (the direction of X) is emphasized and S/N is raised 
in the addition direction, as for (X), a steep peak and depression are observed by this signal part. 
[0022] It is a digital signal Sk about alignment with the wafer [ on this example and as opposed to 
image pick-up equipment 1 9 ] W. It is carrying out by detecting the location of each wafer alignment 
mark WM from (X). In addition, the system [ system / using the source 12 of the illumination light ] 
using the 1st alignment means and the source 13 of the illumination light is made into the 2nd 
alignment means at this time. 

[0023] It sets to location detection of the wafer alignment mark WM, and is each digital signal train 
SI of drawing 2 (B). Processing same about S12 (X) is performed from (X). By the following 
explanation, it is the digital signal train Sk of arbitration. (X) is taken for the example. Detection 
measxares the location by the template-matching method about each bar mark (WMl -WM4), and 
makes the mean position of each location the measurement location of the wafer alignment mark 
WM. Matching whenever [ in the point x of the arbitration of the point of arbitration ] E (x) is 
obtained by the matching valuation plan shown by the bottom formula when it is referred to sis S (x) 
which shows the digital signal part of the bar mark of one to drawing 3 (A) and a template is made 
into drawing 3 (B). 
[0024] 
[Equation 2] 

E (x) = 2 {S (x+1) -P (i) } 2 (2) 

1 

w www 

i = ( i I — c gi^— cH U c ^ i ^ c H ) 

2 2 2 2 



(3) 



The parameters C and W in an upper type mean the scope of a template, and have become what C 
expressed the core of a scope and W expressed the width of face of a scope to. It is XP about the x- 
coordinate value from which match whenever E (x) becomes maximum. It carries out and is XP. XP 
made into the core The location of a wafer alignment mark is measured by count of the center-of- 
gravity location of E whenever [ in several points of the surroundings / match ]. 
[0025] Thus, after computing the location of each bar mark, the average value of all locations is 
calculated, and it is the digital signal train Sk. The location of the wafer alignment mark WM in (X) 
is detected. 

[0026] Since this digital wave changes under the effect of the production process of a semiconductor 
device, or resist thickness by this example as a template, the template which prepares some kinds, 
and performs matching evaluation similarly about each, among those shows whenever [ largest 
match ] has been adopted here. 

[0027] Thus, each window Wk The location of the wafer alignment mark WM set and detected is set 
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to PWMk (k=l-12). The location PWM of a final wafer alignment mark is calculated by the lower 

formula. 

[0028] 



In this example, the relative position of Reticle R and image pick-up equipment 19 is beforehand 
measured first by another means in the case of the alignment of Reticle R and Wafer W. That is, 
Reticle R and image pick-up equipment 1 9 have taken the synchronization beforehand. For this 
reason, relative location doubling of Wafer W and image pick-up equipment 1 9 is performed, and 
this is performing alignment (alignment) of Reticle R and Wafer W. 

[0029] Next, the alignment illimiination light for wafer alignment mark measurement and the 
approach of optimization of a measurement parameter are explained. 

[0030] Although there are addition width of face in each window, a template configuration, a 
template scope (Core C, width of face W), etc. as a parameter of measurement, for example, the 
template scope which becomes the main factors about precision is adjusted here. 
[0031] Line breadth fluctuation of one alignment mark in the factor about the £dignment which 
changes in each process of semiconductor device manufacture is. For example, drawing 4 (A) is the 
cross section of the wafer alignment mark at the time of etching the wafer alignment mark part 41 
and vapor-depositing aluminum (alimiinum) 42 by sputtering. Edge 42a appears inside the line 
breadth imprinted fi-om the reticle so that more clearly than this drawing, and the edge location of a 
wafer alignment mark is narrow. 

[0032] On the other hand, it turns out that drawing 4 (B) etches parts other than a wafer alignment 
mark, and edge 42a of a wafer alignment mark appears in a location larger than the line breadth 
imprinted by the reticle in this case although the case where aluminum (alimiinum) 42 is vapor- 
deposited is shown. 

[0033] Change of such line breadth may come size depending on the process in which the wafer 
alignment mark was formed, and may serve as Lyciimi chinense. In that case, when the location 
where the edge signal of a wafer alignment mark appears is changed and an edge signal part 
separates firom the fixed template effective width, flie fall of S/N occurs. In otiier words, the 
parameter optimal in S/N is catching an edge signal part the neither more nor less. 
[0034] As an evaluation scale in the case of setting up the optimal parameter, it is strongly 
influenced [ regular ] firom a viewpoint of the above-mentioned S/N of a random noise. It is possible 
to adopt measurement dispersion at the time of measuring the part from which the wafer alignment 
mark differed, that is, — general — a stationary — it is because dispersion in these measurement, i.e., 
distribution, tends to become large so that the effect of a random noise becomes large. 
[0035] Drawing 5 is drawing explaining the optimization part of the parameter of drawing 1 . The 
image pick-up equipment 1 9 of drawing 5 , A/D-conversion equipment 110, addition equipment 111, 
the parameter generator 5 1 , and location detection equipment 112 are the same as that of a wafer 
alignment mark detection part. 

[0036] In drawing 5 , the parameter set generator 51 generates the group of a parameter to which the 
template scope was changed in the meaningfiil range, and is passed to location detection equipment 
112. 113 — a characteristic quantity extractor — it is — here — each window Wk every — location 
PWk of the wafer alignment mark WM [distribution — 0037] 
[Equation 4] 
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It comes out and asks and the variance of the measurement location between the windows 
corresponding to the group and each group of a parameter is held. 

[0038] Next, after the parameter generator 51 generates the group of a new parameter and carries out 
location detection, the group and the above-mentioned variance of a parameter with the new 
characteristic quantity extractor 113 are held. Finally a group with the smallest distribution is 
repeatedly outputted as optimal parameter among the groups of these parameters until the parameter 
generator 5 1 finishes generating a new parameter for this loop formation. 

[0039] Here, multiple-times measurement of the wafer alignment mark WM on the wafer W in the 
condition of having carried out the servo feedback instead of sigma, and having been stabilized may 
be carried out, and the measurement dispersion may be adopted. By the parameter generator's 5 1 
generating the group of a parameter comprehensively, and feeding back the variance which is an 
evaluation value, even if it generates a parameter by the so-called mountain-climbing retrieval- 
technique and calculates the minimal value, the almost same effectiveness is acquired. 
[0040] Drawing 6 (A) shows the example of the digital signal train after the addition of the wafer 
alignment mark in a wafer process. It is a high line chart that the distributed value change of the 
measurement value between the windows at the time of drawing 6 (B) taking the core C of the scope 
of a template along an axis of abscissa, and taking the width of face W of a template scope along an 
axis of ordinate is shown etc. 

[0041] 61 of drawing 6 (B) is a location where distribution shows min, and shows that the group of 
the parameter of the location is the optimal in S/N. Moreover, drawing 7 (A) shows the example of 
the digital signal train after the addition of the pattem with which another line breadth differs. 
[0042] Although it is a high line chart that drawing 7 (B) expressed change of distribution like 
drawing 6 (B) etc., as shown in 71 in this case, it differs from the case where the location which 
shows the minimimi value of a variance is drawing 6 (B), and it is shown that the group of the 
optimal parameter changed. 

[0043] In this invention, such a principle is applicable also to selection of the illumination light of 
the optimal wafer alignment mark. When the wafer alignment mark WM is illuminated by the flux of 
light of single wavelength, as it is shown in drawing 8 , thickness a and b is following formula 
a=klambda/4 by interference of the reflected light from the front face of a resist 81, and the reflected 

light from a substrate 82 (8) 

b=llambda/4 (9) 

When (k and 1 satisfy natural number) of arbitration, the contrast of a wafer alignment mark may be 
spoiled remarkably. In addition, in drawing 8 , 83 is a wafer alignment mark. 
[0044] In this case, by changing the wavelength of the illiunination light of the wafer alignment 
mark 83, by separating from the above-mentioned conditions, the contrast of a wafer alignment mark 
improves and S/N is improved. 

[0045] Generally the improvement in contrast has the effectiveness which makes the above- 
mentioned variance small. Then, the group of the optimal alignment light source and a parameter is 
determined by choosing the group of the aligimient light and the parameter which had the lowest 
variance after having changed the wavelength of the alignment illumination light, having observed 
the wafer alignment mark in each alignment light, computing the optimal parameter and computing 
each optimal parameter in all alignment light. 

[0046] Next, the procedure of the alignment of such this example is explained. First, Wafer W is sent 
in on the wafer stage 114 according to a conveyance hand device (vm-illustrating), and it fixes on the 
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wafer stage 1 1 4 by vacuum adsorption. 

[0047] Next, the wafer alignment mark WM of the shot which is going to observe Wafer W is sent 
into the location under the optical axis of projection optics 11 by the wafer stage 114, and it holds in 
a location observable [ with image pick-up equipment 19 ]. 

[0048] Next, the wafer alignment mark WM is illuminated by the light from the HeNe laser of the 
source 12 of the illimiination light, a measurement parameter is optimized, and the group of the 
optimal parameter as the 1 st alignment means is held. Next, it changes to the lighting by the halogen 
light of the source 1 3 of the illumination light, and the measurement parameter as the 2nd alignment 
means is optimized again. 

[0049] Thus, compare the group and variance of 2 sets of obtained parameters, choose the group of 
the small illimiination light of a variance, and a parameter, and the storage of a non-illustrated 
control computer is made to memorize, and in case 2ilignment actuation is started next, this 
illumination light and the group of a measurement parameter are used. 
[0050] Thus, although selection of the illumination light and selection of a parameter may be 
performed at one shot In order to raise the precision of optimization more, a parameter is optimized 
at two or more shots in Wafer W. Output the average of the parameter, and the average of 
distribution and the average of the variance in each illumination light is compared. But the 
illumination light and parameter which chose the source of the illumination light and parameter 
which show a small value, and the processing parameter at this time was stored in the control 
computer, and were chosen at the time of alignment actuation may be used. 
[0051] Next, use the alignment illumination light and parameter which were memorized by the 
control computer, the wafer stage 1 14 is made to drive with a non-illustrated stage control device 
according to the location which performed and carried out alignment of the alignment of Wafer W, 
and it is exposing by step-and-repeat one. 

[0052] Furthermore, in case alignment of the wafer of the same process conditions as the measured 
wafer W is carried out, alignment is performed by referring to the optimal illumination light 
memorized by the storage in said control computer, and the optimed parameter. 
[0053] 

[Effect of the Invention] Even if it passes through various processes by setting up an alignment 
means, an alignment parameter, etc. appropriately as mentioned above according to this invention, 
the alignment mark on a wafer side can be detected with high precision and efficiently, and the 
suitable aligimient equipment especially for the projection aligner of a step-and-repeat mold when 
alignment of a reticle and a wafer can be performed with high precision, and the projection aligner 
using it can be attained. 

[0054] In addition, according to this invention, change of the configuration of an alignment mark and 
ch2inge of optical reflective conditions are received. An alignment mark is beforehand observed with 
two or more alignment means. Extent of measurement dispersion of the location of an alignment 
mark in some parts from which an alignment mark differs as characteristic quantity relevant to the 
measurement precision when changing a processing parameter in each alignment means is adopted. 
By determining a processing parameter with which the precision of dispersion becomes the smallest 
as a processing parameter which detects an alignment mark with the most sufficient precision It 
becomes possible fitting [ an alignment means and a processing parameter ] automatically, without 
carrying out alignment, baking a wafer and measuring the vernier mark for error assay, and it 
becomes possible to raise alignment precision. 

[0055] Furthermore, in case according to this invention an alignment means and a processing 
parameter are changed and an alignment mark is observed, multiple-times measurement of the 
alignment mark is carried out. By making the measurement dispersion into the characteristic quantity 
relevant to the measurement precision when changing an alignment means and a processing 
parameter It becomes possible fitting [ an alignment means and a processing parameter ] 
automatically, without carrying out alignment, baking a wafer and measuring the vernier mark for 
error assay, and it becomes possible to raise alignment precision. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The important section schematic diagram of the example 1 of the projection aligner of 
this invention 

[Drawing 2] The explanatory view of the alignment mark conceming this invention 
[Drawing 3] The explanatory view of the template conceming this invention 
[Drawing 4] The explanatory view of the alignment mark on a wafer side 
[Drawing 5] Some explanatory views of drawing 1 

[Drawing 6] The explanatory view of signal processing of the alignment mark conceming this 
invention 

[Drawing 7] The explanatory view of signal processing of the alignment mark conceming this 
invention 

[Drawing 8] The explanatory view of the reflected light from the resist on a wafer side 
[Description of Notations] 

I I Projection Optics 

12 13 Source of the illumination light 
14 15 Shutter 

1 6 Beam Splitter 

1 7 Image Formation Optical System 

1 8 Mirror 

1 9 Image Pick-up Equipment 
R Reticle 

W Wafer 

WM Wafer alignment mark 
101 Illumination System 

1 14 XYZ Stage 

115 Mirror 

116 Half Mirror 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



JP,05-335212,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 



JPO and NCXPI are not responsible 
damag'es caused by tbe use of tbls 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 




11 



114 



101 



14 




16 17 





[Drawing 2] 

(A) 



WMI 



Y 

4 



WM3 



WM4 




wi2mM— 



— / 



SKx) 
S2U) 



— k-S12U) 



(C) 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tr£m_web__cgi_ejje 



9/28/2006 



JP,05-335212A [DRAWINGS] 



Page 2 of 5 



{ 



Drawing 3] 
A) 



s Cz) 




(B) 



p « 





X 



(C) 



B (x) 




[Drawing 4] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2006 



JP,05-335212,A [DRAWINGS] 



(A) 




(B) 



42a 




42- 



[Drawing 5] 

19 



r 
I 

-I— 



A /D ^mmn 












^ ji ~ 



















110 



111 



51 



112 



113 



[Drawing 6] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,05-335212,A [DRAWINGS] 



Page 4 of 5 



(A) 




(B) 




Drawing 71 
A) 




(B> 




[Drawing 8 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



9/28/2006 



JP,05-335212,A [DRAWINGS] 



Page 5 of 5 



84 85 




82 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



02) ^ §1 # ^ ^ (A) 



#§i^5-335212 

(43)4^^3 ¥«a 5 ^(1993)12^ 17 B 



(SDIntO.' 
H 0 1 L 21/027 
G 0 3 F 9/00 



H 9122-2H 
7352-4M 
7352-4M 



F I 



H 0 1 L 21/30 



3 11 M 
3 11 L 



(21)diS#^ 



C22}UliSB 



4$(S74- 164230 



TBfe4^a992)5 ^29B 



(71)ajEIA 000001007 

+ y :/ttiei^tt 

«m»*BaETA? 3 Te30» 2^ 

mMM:kmB.rAf 3 tb3o» 2^ 
(74)f<MA #a± mm mm 



(54) [%Bjro:g«;] &s.^t>^&s&<ftnimii^ti&^m^^m 



(57) [gSi^] 

-i/ NT- i7 fi^^fijffl L T ■i' x/N mm^m t (DUl 

^ - ^^^fb^ -^5 c: J; 0 1# 6 n-5 Ev- ^'M^O 
'^■(O^ikJca-sJt/ ^T^ 1 7 7 ^ :/ h ^g©/ ^7 ;^ 

i^MB tc > T L 7 V ;< y h {c ^ 5 V - 



R 
i 



11 



101 



14 





12 








13 





IB 



16 17 



WM 



W 



lU 




(2) 

1 

^e>ns^— j^M^jcj^LTfias^^^y-^'^^ft^-ti- 
L fc 7 7 ^ h TOc ^ § V- ^ m^cDSaS/ ^ ^ ^ - 

^*g^«U ^SS?L/-c7vi'^yh#Si:SJi!LfcJa 

^'i7X/NS±(D7^-Y;<y hv-^^^^tBL, 

K^2 7^'i'yyh^S<0/^7^-^*j^t^U ^ 
K ^2 7^'<^>'h¥IS{i:^^ttlS«fcS-:5t/^T^^ 

^^rSH^U ^RLrc7^'<:^yV^®.tmi\^tc')!i. 
[000 1] 

^jiiiit^^ (Oia)i^Bffl©7.r >y ^7 > K U l^- h ^ 
yfl!>^gJtegMfc*5l/>T. iti?i#'>x/N±<Di/3y h 

[0002] 

[iS*(DS^ri] tAe3l5J;»)^2i{*^^S)tffl<OXr>y^7 
fet.^T> U^^';l'^4^##:'J^x/N±fl[)i^3>y h^^lcti 50 



^IS¥5-3 3 5 2 1 2 

2 

[0 0 0 3] glJ;itf*tBM\tt1fffie6 3-23 2 32 

m^amt^rci^T. b^^^ybtMs-rsfiSfox/N 

So 

[00 0 4] 

[0 0 0 5] t»f*<o{aa^b-ii-73at?«, cnfcj^ai-r 

5/c:4i)(i::^ac?)7^'l'p<>h^g^^L. Ctx^^MWi 
S«? U 7 V h (D^tll t «5l? 5«!.a>' ^ V p< - 
^f^:®^. Xtivxa7;l/T'A;'3-ri.i:i:fcJ:DWfSL 
Tl/^fco C<D^7'^^y<yh^m<omii'^7y-<?iyh 

■r L*.«>iia:7^l'^ > h^m'PSM<D7^^:^y 
5 ;>< - ^ ^iiS? LT 5 C h t (i ^ o T o fco 
[0 0 0 6] *^0^tt7^f'^yh^SSD*77-r^>' 

n -t X ^ST "i? X/ N®±(D7 ^ ^ y H V- ^ 
iEt, L*>fe^!i^m<«ltbU Uf-^/l'i:'>xyNi:©fiE 

[00 0 7] 

^ - * -tt § C i: {c J; ff 5, ^T- ^ M^O 

-^'^i^^-r s iiitfcm 2 77-r ^ y h^mxm^wm 

±(077'<:/.yh'^-^^miiiL. tKDi: ttf^nsv 
- i'm^fc^^ LTjaa/ p( ^rSfb^-ti-S C ct 
0?#e)nsKv-^M^Oltgi«<o^fbJ; fj^^z 7v 
'r;»{yh^S<D/^7><-^f?:SiSU ^^K ^2 75 

-r^ y h^gicj5^§#i4«jcS-cJv>Ta«?u/c7^'i'^ 
y h ¥ gfc^s V— ^^©^a/ ^7 p< - u 

L /-c 7 7 y h g»? L /c 5!ia/ ^-7 ^ - ^ 

[0 0 0 8] X*^W®S^SJtSe{iv •i7x/Nffi±tc 
IStt fc 7 7 ;>< y h V- ^ ig:Sl^?t^lS«r^ L T ^ 



(3) 



5-335212 



^ 2 7 7 ^ h ¥iST'^'>x/Nffi±©7 V ^ y h T 

^ ^ ^ - b $ -li- 5 c t f c J: (3 ^ e n ^ V- ^7 

[0 0 0 9] 

coo 1 0] HlIK*5V^TRttUf-^;l/T*fe»3. ^-Offi 
[00 11] 11 4ttXYZXx->' (Xt-v?) 

[0 0 12] *iijiiF'JT'«Bg^i^ 1 0 1 iptbm^-^ntz 

[0 0 13] *IISfifi«JT'ttC(DgJlei)ftt$feA-^v 

i'yl/R 'i'XMWOfflWW^fi 



* [0 0 1 4] 0Hcfe^^T^ 1 2{iHeNel^— tftcj; 
Sfi§-&te-&ffl®88W7tigT*^fi±i!£Sti 6 3 2. 8 n 

^S±lfiM*^6 1 2nmi:^oTl/^So cne.OMW)te 
Ml 2. 1 3li'j7X/\v— ^?WM(Ogffit<cffifcjSi;T-> 
■vy^'-l4. 1 5%3SSt®|{^$-^5ci:td;D^# 

[0 0 15] mm^mi 2(13) i}^^(D^mi^v- 

115 (116) T'KIJU e— AJi^yUy^J— 1 6. 
10 5 7-1 8. SK)le^^l l^:0-LT7.x-i^l 1 4fc 
«g ^ n -J^ X/ N W tc j^t ^ n T V ^ S X/ N 7 V ^ 
hT-i^WM^Hg^t^o 'i7X/N7v-l';<y hV-^W 
Mii02 (A) t^tJ^^tMI^CD/^-i^©^-;? (/^ 
-T-i'. WM1~WM4) ^iF^RlT-E5iJLfc*>CDJ: 

[0 0 16] '>XM77'r;><y hv— ^WM-pS^fLfc 
Tt^fiSa'jSKJt^?^ 1 1 V- 1 8^/M,Te-A 

x:/>j "y^r- 1 stcsiMu e-Ax:/u y ^- 1 6^ 

20 fc'>x/\7v-Y;^::/hv-i^WMco^^jgj^t-rSo 

^gl 9fuJ:»)'i7X/\75l'><>'hV-^WM<D^5rJt 

[0017] *lli(S0ljT't4ti±<^>§M^ 12 (13). 
14(15). 115(116). 16. 18. 17. 

1 9^mlii^^(o~mm^m^LT^^^^o 

[0 0 18] 11 OfiA/D^^HgHT'^)'?. Jl^gS 

1 9{cJ:!3^tt^g|$n/c'>XM77'f^yh-=?-^W 

M<Oi!^2i^7Cr>7^f;l'ffl^^JfC^^-r5o 1 1 H±a 
ffSHT'fef). 02 (B) {c*3V^T^L/c:J:d^'?XM 

30 75-r>ti'hT-^WM©«Sfe©S*§ffiSfc^^tfc 
^S'i'-l'y H-^Wi (k= 1 ~ 1 2) <D^'5fT"i7X>'N7 

^-f^vhv-^^fflS^^ai-rsTjiRi (co^^ttx:^ 

[6]) tCifi^^TafpI (i:co^-&ttY?7lp]) fCA/D^^g 
Si 1 OA^ac^>#a^<i^agL, 1 i^^TcOr v^'^-'Hi 
^?"JSi (x) *#5o H«ip<^rU±«7)H^x-^ffl* 
P (X, Y) tLrz1;-(y\^^Wi OYi^JlRlO^H^Y 
u ^Y^Yu Si (x) li 

[0 0 19] 

[|gCl] 



k2 



(x) = S P (X, Y) 



(1) 



Y=Y 



kl 



[0 0 2 0] misncimz (B) fc^-r<fc9t 1 2<@co 

T02 (C) {C^-rj;9^xv'^f-'W§^9<J^t#Ti/^5o 
[002 1] -|SfcJi4ILfc:H»ti:t5i/^Tl±'>x/N79 
'I'^yhT-i^WMCOX-i'v'ii^aJ^ti. ffi<^)gi5^J-JCj:b 50 



mis, (X) t±«g?3lRj{CiS^^:^|^ (XTJifll) <DZJ 

[0 0 2 2] :^mmmicisi,^xmm^m i atj^-rs'^ 

x/NWi:Ofi[g^t>-tt^x>^^f;Hi^S» (X) i)^^^ 



(4) 



^5-3 3 5 2 1 2 



03 XM7 5 ^' y y h -7- W M cDfiB^^ttJ -r 5 C 

[0 0 2 3] •>x/N7-7-l'>{>h-7-^WM(D{ig^ai 
Ji:fct^T{i02 (B) OSxi^^?;Hi^^JS. (X) Jb> 

e>s« (x) K:ov>Tig-<D5oa*^%t>nTv>5o j-x 

oTV^So ^tiit±=&'4r©/^-v-i' (WM1~WM4) * 

E (x) = Z {S (x+ 1) -P (i 

■ 

1 

w 

i = ( i I — c ^ i ^ — c + 

2 

LAcfeOt^oTV^So V'yf-gE (x) A^fii^tttc* 
§x^^i[:&X, tL. Xp ^(t''Di:LrcXF 

[0 0 2 5] (IcOcfc^tC^^cD/^— V-^0{iiH:g:gHl 
5>JSi. (X) (ciJlt§'>x/>7v'f'^>'hT-i'WMO 

[0 0 2 6] c:<:T'f-yyL/-hi:LT«*5IMiJr'{i5« 

1 12 

PWM= S PWMij 

1 2 1=1 



m^U^^^Z (A) fcg^f s (x) x:/^^- 
h*03 (B) i:-r?)i:TST'S^-rv-yf->^-|?«^jc 

(x) 3!)^#e.n5. 
[00 2 4] 
[|S2] 



) } ^ 
w 

— U 
2 



(2) 



w w 

c ^ i ^ c H ) 

2 2 

(3) 



t) :^ t (/ -y ^^;&^-r r y y lx~ h L T V ^ § o 
[0 0 2 7] COi^ttT^-tl^n^'i^-l'VH'J'Wi, 
(C^3V>T^tli$n/'c'i?X/\7^'l'^ hT-^^WMtDe 
a^PWMi, (k= 1-1 2) i:-r^o a^WiSr'i'x/N 

7^'!' ;»< h V- i'Oias P WMtiTtoiCK: J; o Tlt^f 

[00 2 8] 
[IS3] 



(4) 



^cJ;^)^^^';^R^:'>x/^w^:<o^^t■^t>■a: (7v'rp< 

[0 0 2 9] i^{C^;x/N7^'r^>'hV-^'lt-SiJfflcD7 

ov^Tift^-rSo 40 

[0 0 3 0] W-!lJ(7)/^^^-^'i:LTa, ^J^(4^<i7-r 

[003 1] ^mwm=fwm(D^':fu^i7.x'mtt ^7 

IStiESlA^fe^o 0IR(404 (A) tt'>x/N77'J';<y 

l?rX-y^yi?'L, 7;l/^x>i?A (A 
1) 4 2%X/^y:5fUy^*^cJ;»3^SLfc^^O■>x/^ 50 



2a*^3Elt)n. 'i7X/N7-7'l';<y hV-^(DX>y v'ifiH 

[0 0 3 2] 04 (B) tt'i7X/N7^l'p<yhT 

-^J-;^nOg|55^-^x-y^yi7'U 7;i/^^'i7A (A 1) 
4 2^^«Lfc^i^^:^LTt/>5*^ CO^CtiU^ 
i'/l/t J; !3fE^$n/'c^'IS<t fe/£t^{u@{i:'j7X/N77 

So 

[0 0 3 3] ^:oJ;•5*^^i^o^^^:{i^ •€-<D«i7x/N7^ 
f ;>( y h-7-^(DJg^Snfc:/p-feXfc J:oT{i:*:t < 

-:J^<Di-y>?fi^cDtllS-rSfi[H*^^®lL, @^L/cx 
y ru- h e. X <y v^m^gP^A^^ns c i: (c <t 

[0 0 3 4] ±$iS/N(Om^i}^^mi&^^^'7 7^-'$'^ 



(5) 

7 

[0 0 3 5] 05t±01®>'^7;<-^f®glifkgPi^^:iJi 

1 1 0, mM^m. 1 1 K /^7:;(-^^iSS5 1 , (4 

I n 

or= 2 (PWu -m) 2 

n - 1 k=l 

1 n 

m=— 2 PWu 



n= 1 2 

[0 0 3 8] mcA^:^—Si^^mm5 1 *^ffLVv<7 
mmi 1 3*^frLVv^5><-^©ffli:±iE^mfii«:«Jf 

[00 3 9] CCIT', o<Df^*?t){C-9— 5p7-f-K/^-y 

yi.-7_^vvM^igS(isjfi-aiJu i<DmMiE>-D^^m so 

[0 0 4 0] 06 (A) t4'>x/\:/'D-trX(c*3tt5'^7X 

^m^Tzm.m^yY'^f^mYmm(D'^WLm(r>mt^^^ 40 

[OO41]06 (B)<061 H^J-»A^a/J>«r^-r&B 

T'fe5i:i:;g:S^LTi^S, X07 (A) \mo^Wm<om 

[0 0 4 2] 07 (B) «06 (B) tmmc^WL(0^ 



1tiB¥5-3 3 5 2 1 2 

8 

[0 0 3 6] @5fC^3V^TA-7;!<-^'-ir«7 hSI^^B5 

LTv^So 1 1 3i,mmm^ii!,mmTh*). ccT-^-i? 

'OK'^Wi cri:<D'>x/N77'f';<>'h-7-i7WM©{4 

[0 0 3 7] 
[S(4] 

(5) 



(6) 



(7) 

[0 0 4 3] *^Bjk:fev>T, co^orj^mmmWi^ 
<?x/N77'i'^>'h-7-^ cDmm9t<Dm9ii,c i,mmt^ 

v-^^WM^BS^Lfc^^. 0 8 fcs^-r J; 9 fc Uv^X h 
8 lOg®!0>?)Ogtt^i:TH!i8 2*^e>©SI>f^(OTi$ 

a = kA/4 (8) 

b= 1 A/4 (9) 

(k. \\,mM.(D%^m.) ^^^t^m-^iatML^^ 

^*^fe5o g|8fC*Jt'>T8 3tt'J'X/N77l'><yh 
[0 0 4 4] CC0^{c{i»>x/N77-r;^>'hT— i'B 

3 (7)Hg^jie(DiSg5-^fk^ -fr^ c: J: 0 ±HB^ff 6 
5 C {c j; 0 'J' x/ ^ 7 7 h V- ^7 (O n >' h V 

[00 4 5] -IStc zxy\-y7.Y <0|Ri±tt±ie^^S[ffl[^ 

i&§i^mtt'^^7'7^)f-y ^?^^c*J^^T'^7x/^7•7-1' 
;-c^t> *©rtT♦^>o^:^,^gv^^^M!l^t*^t:^/c:7v't'p< 

77'r;^>hJtMi:/^^^-^Offl^l5t£LTV^5<, 
[0 0 4 6] i^fcC©J:5;S:*||fififi?!|0{5i@^t)-B-<D¥ 

m^mmt^o *-r> 'i'x/^w%a63M^^yK^« (^0 
©stiO'^x/NXf—v'i 1 4±fc@^-r5o 

[0 0 4 7] ij^JC'>x/\WOli^L<}:'5i:f Si/3<y K 
©'>x/N77'l'><yhV-:?WM*tS]^Jt^l^l \<D^ 
^ftTO^^[S{^:'>x/^x■r-i/* 1 1 4 (c J; (? jj| t) ii^fia^ 



(6) 



CO 0 4 8] ^kicmm^M l 2®H e N e U— IfA^^iD 

[0 0 4 9] C(OJ^5lcLX'<9ibtirc2M(DJ^'y:<~'5t 
7 ^ - Offl^SS? L^0^xCO$iJ®l 3 > tf a - (DiBti 

[00 50] C(D^^iC. — 30i/3>y hT'ggggjteiDii 
88 i: / ^ V p< - ^» ^ ^ L T J; I 

[0 0 5 1] i^{csij®=iytra-^tcigig$n/c7^-r 

[0 0 5 2] MfCstiBijLfc'J/x/NWtigCl/D-tX^fr 

7 ^ - ^#»g-r S d i: tc J; t) 7 5 > H ^tT* o T 
[0 0 5 3] 

C%W(D^«] *^Wt.fcntfiJ(±o[)J;9tc79'r^y 
ctic^O. S'«fO:/n-trX^iSTt'J'x>'NB±«D77 

•Pts, ^K;^r'y:/7yKUtr-hSog]^S7^g« 

[0 0 5 4] c<Dm:^^mtcJ:tiii7^^ ^yh-r-^ 



10 



20 



30 



40 



#^¥5-3 3 5 2 1 2 
10 

7 7 -r' ^ y h V- t o i: i^S^ < iglttlt- S J: 9 * 
'>XM%ji{^itT^M«^^ffl<D/^-x7v-i'^ffiBi|-r 
-p^-jT-^y^'t^Chtm^iLts.^^ 7^-f?iyhm 

[0 0 5 5] M{c*^^{Cckn{f77'r^yh#stS!i 

mf^y:<—$'^mtt-&x7^'<?iyh-^-'^^mmt 
tct^ (ommmic mmt mmm tt^ctic^o. 

7v-(^y h t'>x/N;g:M{»tttT^M«|^ffl(7)/^-x7 
■T-^^;grt^iffi|■r5 c: < 7^7^ >^y h^^t^M/^^ 

;>< - % i iiT'7 1- -y r -T > 5 C A^pffig t * D > 



:^¥tmi>c^.^75"<yiyh^-'i'(Dmmm 



[02] 
[03] 
[04] 
[05] 
[06] 

(ommm 

[07] 
[08] 



1 1 




1 2. 


1 3 mm^m 


1 4. 


1 5 iz-V yHt— 


1 6 


If— Ax:/Uy^- 


1 7 




1 8 




1 9 




R 




W 




WM 


'>x/N75-l'^>hv— ^ 


1 0 1 




1 1 4 




1 1 5 




1 1 6 





(7) 



^^^¥5-3 3 5 2 1 2 



imzi 



i 



] 1 



WM 



114 



(A) 



S 00 



101 



14 



16 17 





[03] 




(A) 



WMt WM2 



WM3 WM4 



(B) 



Wl 
W2 C 



I IB 



I i 
I I 
I I 



wigr— — 




1 I 
I I 
I I 




I I 
I I 
I I 



(C) 




— / 



SKx) 
S2(x) 




(B) 



[04] 



P Cx) 




w 




w 



(A) 




(C) 



E 00 




(B) 



42a 




42- 




(8) 



5-335212 




